SNAP FASTENER WITH TAPE, AND MANUFACTURING METHOD 
AND MOLD OF THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a snap fastener with tape , 
which is made of synthetic resin, and a manufacturing method 
and a mold of the snap fastener. 

2. Description of the Related Art 

It has been known for a long time to form at least one 
attachment hole in a single tape, and integrally mold an eyelet 
or a similar article made of synthetic resin with a desired shape 
onto front and back faces of the tape such that the eyelet or 
the article holds a peripheral edge of the attachment hole . As 
disclosed in U.S. Patent No. 2,821,764, for example, an 
attachment hole is formed in a sheet material, and an eyelet 
made of synthetic resin with a desired shape is integrally molded 
on front and back faces of the sheet material so as to hold a 
peripheral edge of the attachment hole. The eyelet is molded 
as such by clamping the sheet material extending in an annular 
cavity for molding the eyelet , at a plurality positions at the 
peripheral edge portion of the attachment hole as a center, by 
using a plurality of pairs of pin members projecting in the 
cavity so as to face each other, and by introducing molten resin 
into the cavity. 




In general, if the pin members do not exist in the 
above-described molding, the peripheral edge of the attachment 
hole of the sheet material extending in the cavity largely waves 
in a peripheral direction due to an introducing pressure of the 
molten resin. At worst, a portion of the peripheral edge may 
be deflected so as to abut on an inner face of the cavity, so 
that the sheet material may be exposed at a portion of a surface 
of the eyelet as a molded product. The invention disclosed in 
the above U.S. patent has been accomplished by taking notice 
of that a proper degree of waving of the peripheral edge of the 
attachment hole in the sheet material increases a strength of 
securing of the eyelet to the sheet material . In order to obtain 
the proper degree of waving state, the peripheral edge portion 
of the attachment hole of the sheet material is clamped by the 
pin members in the cavity, thereby controlling a degree of the 
waving . 

There is a similar invention that follows the above 
technical idea of preventing excessive waving, which is as 
disclosed in European Patent No. 0228293. In the European 
patent, a fastener member of a snap fastener, not limited to 
a male button or a female button and including the above - 
described eyelet, is integrally molded on a tape by a method 
similar to that in the above U.S. patent. 

In the above U.S. patent, however, an inlet for 
introducing the molten resin into the cavity is formed so as 
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to face the peripheral edge of the attachment hole so that the 
molten resin introduced into the cavity by injection can 
smoothly flow to the front and back faces of the attachment hole 
of the sheet material. In other words, the molten resin 
introduced from a center of the annular cavity is guided toward 
an outer diameter in a plane including the attachment hole . The 
molten resin supplied from the inlet is forwarded respectively 
to the front and back faces of the sheet material at the 
peripheral edge of the attachment hole. With this structure, 
because the sheet material is incorporated with the eyelet at 
the peripheral edge of the attachment hole in a proper degree 
of waving state, the securing strength increases. 

According to the above invention, however, a thin 
disk- shaped plate made of synthetic resin is integrally molded 
at a central opening portion of the molded eyelet, so that a 
peripheral face of the opening portion of the molded eyelet must 
be trimmed after removing the thin plate after molding as 
described in the specification. 

In the European patent, on the other hand, because a 
specific molding method is not disclosed, unlike the above- 
described U.S. Patent, it is unclear how the molten resin is 
introduced into the cavity. However, according to FIG. 4 
showing its representative embodiment, it is apparent that the 
molten resin is not introduced into the cavity from a portion 
for forming and the engaging opening of a female member, because 
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upper and lower molds for forming the engaging opening contact 
with each other at a parting line thereof. Therefore, the 
European patent is considered to be different from the U.S. 
patent in this point. However, if an inlet for introducing 
molten resin communicating with the cavity is formed at a 
position other than an inner peripheral engaging face of the 
opening, e.g., a portion adjacent to the pin member on a side 
for forming the opening, an resin introducing pressure is 
locally and directly applied to one side of the peripheral edge 
of the attachment hole of the tape at the beginning of 
introduction of the molten resin, and thus, a waving phenomenon 
is liable to be generated. 

In order to prevent this moving phenomenon, eight pin 
members are provided for clamping the tape at positions close 
to the peripheral edge portion of the attachment hole. Because 
of this structure, the molds are complicated and the resin flows 
from one face of the tape to the ocher face. Thus, a setting 
of molding conditions for preventing an influence of the flowing 
of the resin is complicated. 

SUMMARY OF THE INVENTION 
The present invention has been accomplished to solve the 
above problems. Specifically, it is an object of the invention 
to provide a snap fastener with tape which follows a molding 
principle of the above U.S. patent similarly to the above 
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European patent, wherein a mold has a simple structure with a 
small number of pairs of pin members , a gate burr is not exposed 
on a surface, and the gate can be removed without a special step. 
It is also an object of the invention to provide a manufacturing 
method and a mold of the snap fastener. 

According to a first aspect of the present invention, 
there are provided a female member and a male member of the snap 
fastener as follows. 

According to the first aspect, there is provided a female 
member of a snap fastener with tape comprising a female button 
made of synthetic resin which is integrally molded on front and 
back faces of the tape so as to hold a peripheral edge of an 
attachment hole of the tape having at least one attachment hole 
and which has an engaging opening to be engaged with a male button 
at a substantially center portion of the female button, wherein 
the female button has at least one mold hole extending in a front 
and back direction of the tape, at least one portion of the tape 
extends to an inside of the female button across the mold hole, 
at least one cut-out recessed in a diameter direction is defined 
in a portion of an inner peripheral engaging face of the engaging 
opening, and a gate burr is formed at a bottom face of the cut-out . 

In this aspect of this invention, a strength of securing 
of the female button to the tape increases because a proper 
degree of waving of the peripheral edge of the attachment hole 
of the tape can be obtained, similarly to the above U.S. patent. 




Further, because the cut-out is formed at a portion of the inner 
peripheral engaging face of the engaging opening, a gate in the 
molding can be formed at the bottom face of the cut-out. Also, 
the molded gate can be easily fractured and removed by a pushing 
force generated when the engaging portion of the male button 
is engaged with the inner peripheral engaging face of the 
engaging opening. Because the gate burr is formed on the bottom 
face of the cut-out, there is no problem in appearance of the 
button, and the female button can be smoothly engaged and 
disengaged with the male button because the gate burr is formed 
on an inner side of the inner peripheral engaging face. 

Preferably, the gate burr is formed substantially on a 
straight line connecting a center of the engaging opening and 
a center of the mold hole. In other words, a gate of the mold 
is directed to the peripheral edge of the attachment hole of 
the tape and the tape support members in the cavity. A pressure 
of the molten resin introduced into the cavity is distributed 
to the front and back faces of the peripheral edge of the 
attachment hole of the tape, and is first forwarded to the tape 
support members. Therefore, the pressure of the resin is not 
deflected but uniform at portions of the front and back faces 
of the tape, and the molded resin can be molded integrally with 
the attachment hole of the tape in a desired coupled state. 

Further, according to the first aspect of the invention, 
there is provided a male member of a snap fastener with the tape 
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comprising a male button made of synthetic resin which is 
integrally molded on front and back faces of tape over a 
peripheral edge of an attachment hole of the tape having at least 
one attachment hole and has an engaging portion to be engaged 
with a female button at a substantially center portion of the 
male button, wherein the male button has at least one mold hole 
extending in a front and back direction of the tape, at least 
one portion of the tape extends to an inside of the male button 
across the mold hole, the engaging portion has a neck portion 
standing from a center of a substrate closing the attachment 
hole and an engaging head continuous to an upper end of the neck 
portion, a recess having a bottom face in substantially the same 
plane as a plane including the attachment hole is formed on a 
surface of the substrate on an opposite side to the engaging 
portion, at least one wedge-shaped projecting rib extends from 
a projecting portion projecting from a center of the bottom face 
of the recess to reach substantially an outer periphery of 
substantially the bottom face of the recess, a projecting end 
face of the projecting portion at the center of the bottom face 
of the recess is within the recess, and a sub runner fracture 
burr is formed on the projecting end face. 

In this aspect, by making the recess deeper than that of 
conventional art, a thickness of the substrate of the male button 
can be thinner than that of conventional art , an amount of resin 
to be used can be decreased. Further, a strength of the 




substrate can be reinforced by the wedge-shaped projecting rib. 

Further, it is preferable that a plurality of projecting 
ribs radially extend from the projecting portion as a center. 
Because the resin is introduced into the cavity from a plurality 
of portions toward the peripheral edge of the attachment hole 
of the tape in the molding, flows of the resin to the front and 
back faces of the tape are uniformed, thus a strength of the 
entire substrate can also be uniformed. 

Further preferably, the projecting streak may be 
disposed substantially on a straight line connecting a center 
of the projecting portion and a center of the mold hole. As 
a result , because the resin flowing on the front and back faces 
of the tape is directed to the portions clamped by the support 
members where deformation of the peripheral edge of the 
attachment hole of the tape is the smallest at the first stage 
in the molding, the waving of the peripheral edge of the 
attachment hole can be further decreased. 

It is further preferable that the engaging portion has 
at least one split groove, and the split groove has an arc- 
shaped face at a bottom portion of the split groove and stepped 
plane faces facing each other and having two or more steps with 
a distance between the stepped plane faces increasing from the 
arc -shaped face toward an tip end of the engaging head. With 
this shape of the split groove, it is possible to make the shape 
of the molded engaging portion to approximate a shape of the 
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cavity without being affected by sink in the molding, and a size 
of a resilient deformation of the engaging portion is increased, 
thereby enabling the male member to be smoothly engaged with 
and detached from the female member. 

According to a second aspect of the present invention, 
there is provides a manufacturing method of the snap fastener 
with tape having the above structure. 

According to the second aspect of the invention, there 
is provided manufacturing method of a snap fastener with tape 
for integrally molding a male or female button made of synthetic 
resin on front and back faces of tape such that the male or female 
button holds a peripheral edge of an attachment hole of the tape 
having at least one attachment hole, comprising the steps of 
fixing the tape with the attachment hole in position between 
cavities of a fixed mold and a movable mold, closing the movable 
mold and clamping a tape portion of the peripheral edge of the 
attachment hole by at least a pair of clamping members projecting 
to face each other in the cavities of the molds, forming an 
introducing passage for introducing molten resin through a 
center portion of the attachment hole of the tape and at least 
one molten resin guide passage for supplying the molten resin 
radially or linearly from the introducing passage as a center 
toward the peripheral edge of the attachment hole, and injecting 
the molten resin into the cavity through the molten resin guide 
passage toward the peripheral edge of the attachment hole of 
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the tape. 

In this aspect of the invention, a proper degree of waving 
of the peripheral edge of the attachment hole of the tape can 
be obtained to increase a strength of securing of the female 
button to the tape, similarly to the above U.S. patent as 
described above. Further, because the cut-out is formed at the 
portion of the inner peripheral engaging face of the engaging 
opening, the gate in the molding can be formed on the bottom 
face of the cut-out. Also, the molded product of the gate can 
be easily fractured and removed by a pushing force generated 
when the engaging portion of the male button is engaged with 
the inner peripheral engaging face of the engaging opening of 
the female button. Because the gate burr is formed on the bottom 
face of the cut-out, there is no problem in appearance, and the 
male button can be smoothly engaged with the female button 
because the gate burr is formed on an inner side of the inner 
peripheral engaging face. 

Preferably, a molten resin outlet portion of the molten 
resin guide passage is directed to a position of the tape clamped 
by the clamping members . Because the resin can be introduced 
into the cavity from a plurality of portions toward the 
peripheral edge of the attachment hole of the tape in the molding, 
flows of the resin to the front and back faces of the tape are 
uniformed, thus a strength of the entire substrate can also be 
uniformed. 
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Further, according to the second aspect of the invention, 
there is provided a manufacturing method wherein the snap 
fastener is a female member comprising the female button which 
has an engaging opening at a center portion of the female button 
and which is integrally molded on the tape, and the method 
further includes the steps of forming the molten resin outlet 
portion of the one or more molten resin guide passage to project 
and open inside the cavity, forming the respective molten resin 
guide passage independently, and fracturing and removing a 
molded portion of the molten resin guide passage connected to 
a bottom portion of the cut-out formed by the molten resin outlet 
portion(s) in a diameter direction of the female button in a 
portion of an inner peripheral engaging face of the engaging 
opening, by engaging the engaging portion of the male button 
with the engaging opening of the female button. Therefore, the 
female member can be stably manufactured. 

Furthermore, according to the second aspect of the 
invention, there is provided a manufacturing method wherein the 
snap fastener is a male member comprising the male button which 
is in a substantially T-shape in section and has an engaging 
portion to be engaged with the female button at a center portion 
of the male button , and which is molded integrally with the tape , 
and the method further includes steps of forming the introducing 
passage to directly open into a cavity face opposite to a cavity 
face for molding the engaging portion to form an opening, forming 
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in the same opposite cavity face at least one molten resin guide 
passage having at least one wedge-shaped recessed groove with 
an end communicating with the opening of the introducing passage 
and a tip end thereof directed to the peripheral edge of the 
attachment hole of the tape, forming the opening near a plane 
including the attachment hole of the tape, and fracturing and 
removing a molded portion of the introducing passage. 
Therefore, the male member can be stably manufactured 

According to a third aspect of the present invention, 
there is provided a mold of a snap fastener with tape for molding 
a male or female button made of synthetic resin integrally with 
front and back faces of tape such that the male or female button 
holds a peripheral edge of an attachment hole of the tape having 
at least one attachment hole, comprising a first mold, a second 
mold, a tape inserting passage formed in the mold, at least one 
snap fastener molding cavity formed in the tape inserting 
passage, at least one pair of clamping members projecting from 
such positions in the cavity that the clamping members can clamp 
the peripheral edge of the attachment hole of the tape and facing 
each other with a distance for clamping the tape kept 
therebetween, an introducing passage for introducing mplten 
resin from a center portion of the attachment hole of the tape, 
and at least one molten resin guide passage formed to extend 
radially or linearly from the introducing passage as a center 
toward the peripheral edge of the attachment hole. Preferably, 
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a molten resin outlet portion of the molten resin guide passage 
faces a position of the tape clamped by the clamping members. 

Further, according to the third aspect of the invention, 
there is provided a mold, wherein the snap fastener is a female 
member comprising the female button which has an engaging 
opening at a center portion of the female button and is molded 
integrally with the tape, the molten resin guide passage is 
formed independently, the molten resin outlet portion has an 
opening projecting into the cavity, and the opening is a pinpoint 
gate. 

Furthermore, according to the third aspect of the 
invention, there is provided a mold, wherein the snap fastener 
is a male member comprising the male button which has an engaging 
portion to be engaged with a female member at a center portion 
of the male button, has a substantially T- shape in section! and 
is molded integrally with the tape, the introducing passage 
directly opens into a cavity face opposite to a cavity face for 
molding the engaging portion to form an opening, an end of the 
molten resin guide passage communicates with the opening of the 
introducing passage, a tip end of the molten resin guide passage 
comprises at least one wedge-shaped recessed groove directed 
to the peripheral edge of the attachment hole of the tape, the 
opening is formed at a position near a plane including the 
attachment hole of the tape, and the introducing passage is in 
a shape of a beheaded cone. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG . 1 is a perspective view showing a female member and 
a male member which constitutes a snap fastener with tape 
according to this invention, the two members being disposed side 
by side. 

FIG. 2 is a perspective view of a part of the female member 
of a snap fastener in molding according to a first embodiment 
of this invention. 

FIG. 3 is a plan view of a part of the female member. 

FIG. 4 is a sectional view showing a mold of the female 
member and a resin being introduced into the mold. 

FIG. 5 is a plan view showing a plan sectional shape of 
the female button in a cavity formed in a fixed mold of the mold. 

FIG. 6 is a plan view showing a modified example of the 
female member. 

FIG. 7 is a perspective view of a front face of a part 
of a male member according to a second embodiment of the 
invention . 

FIG. 8 is a perspective view of a back face of the male 
member immediately after molding. 

FIG. 9 is a sectional view showing a main portion of a 
mold of the male member. 

FIG. 10 is a front view, partly in section, of an example 
of a shape of an engaging portion of a male button molded 
integrally with the male member with a portion cut. 
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FIG. 11 is a front view of an example of a shape of an 
engaging portion of a known male button with a portion cut. 

FIG. 12 is a front view, partly in section, of a shape 
of an engaging portion of the known male button immediately after 
molding . 

FIG. 13 is a sectional view showing an engaged state of 
both of the buttons and a fracture separating mechanism of a 
gate connected to the female button by the male button. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Preferred embodiments of a snap fastener with tape 
according to the present invention , and a manufacturing method 
and a mold of the snap fastener will be described in detail below 
by reference to the accompanying drawings. FIG. 1 is a 
perspective view of a portion of male and female members disposed 
side by side and constituting the snap fastener with tape 
according to the invention, the members being integrally molded 
on the tape. 

As shown in FIG. 1, the snap fastener with tape of the 
invention comprises the female member 11 and the male member 
12, and a basic principle of the method for manufacturing the 
members 11 and 12 follows the manufacturing method disclosed 
in the above U.S. Patent No. 2,821,764. In other words, a 
plurality of attachment holes 13 are formed in a long tape T 
at predetermined intervals. Then the tape T is supplied into 

15 




a mold. Thereafter, a female button 14 and a male button 15 
are integrally molded on front and back faces of the tape T so 
as to hold a peripheral edge of the attachment hole 13 by 
injection molding. At that time, the peripheral edge of the 
attachment hole 13 is clamped from the front and back faces by 
tape support members (pins) projecting to face each other inside 
a cavity for molding a button in the mold. Then molten resin 

H is introduced toward the peripheral edge of the attachment hole 

13 

13 13 . An introducing pressure of the resin is equally distributed 

ffl 

jJJ to the front and back faces of the tape T. As a result, the 

: tt female or male button 14, 15 made of synthetic resin is 

integrally molded to be firmly secured to the peripheral edge 
!£; of the attachment hole 13 of the tape T, while a proper degree 

jSJ of waving phenomenon is generated in a peripheral edge tape 

portion of the attachment hole 13. 

FIG. 2 shows a representative shape of the female member 
11 immediately after molding, according to this embodiment. 
According to FIG. 2, an engaging opening 14a to be engaged with 
the male button 15 is not completely formed at a center portion 
of the female button 14. Specifically, the female button 14 
has such an outline shape that four arc- shaped portions are 
continuously connected to each other at their outer peripheries 
to form a flower- like entire shape, and the female button 14 
has the engaging opening 14a at the center portion thereof. At 
an intermediate portion in a direction of a thickness of the 
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engaging hole 14a, the attachment hole 13 of the tape T extends 
to reach the vicinity of the engaging opening 14a. The female 
button 14 integrally secures the tape T to hold the attachment 
hole 13 with the attachment hole 13 being disposed at a center 
of the female button 14. In the present embodiment, similarly 
to the above U.S. patent, a number of mold holes 14b molded by 
clamping members projecting in the cavity are formed at 
substantially center portions of front and back faces of the 
arc portions of the female button 14, extending in a front and 
back direction. The tape T is disposed extending between each 
pair of the molded holes 14b of the female and the male buttons 
14, 15 facing each other. 

On the female button 14 of this embodiment in the molding, 
a molded runner 16 and a molded gate 17 are simultaneously molded 
by a molten resin passage comprising a runner 4 and a gate 6 
(FIG. 5) of the mold. Tip ends of the molded gate 17 are each 
connected to a substantially central portion of a bottom face 
14c' of a cut-out 14c which is a characteristic portion of the 
present invention and is molded in the inner peripheral engaging 
face 14a' of the engaging opening 14a of the female button 14. 
The molded runner 16 is automatically fractured and separated 
from the molded gate 17 at the time of opening of the mold as 
described later, and the molded gate 17 connected to the female 
button 14 is automatically fractured and removed when the male 
button 15 is engaged with the female button 14 as described 
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later. 

FIG. 3 shows an example of a plan shape of a portion of 
the female member 11 as a final product wherein the molded gate 
17 is removed from the female button 14. In this embodiment, 
because the molded gate 17 has an entire shape of a wedge wherein 
a cross sectional area of a portion of the molded gate 17 
connected to the female button 14 is set at as small value as 
possible, the molded gate 17 can be reliably fractured and 
removed when the male button 15 is engaged with the female button 
14. Also, in this embodiment, the cut-outs 14c are formed to 
be recessed toward two opposed mold holes 14b out of four mold 
holes 14b formed by the support members on a straight line 
connecting the molded runner 16 and the two mold holes 14b. 

Because of the cut-outs 14c, as described above, it is 
possible to prevent burrs (gate burrs 18) of the fractured and 
removed molded gate 17 from remaining on the inner peripheral 
engaging face 14a' of the engaging opening 14a of the female 
button 14. The inner peripheral engaging face 14a' is brought 
into direct contact with an engaging portion 22 of the male 
button 15 at the time of engagement and detachment of the male 
button 15. By forming the gate burrs 18 on the bottom faces 
14c' of the cut-outs 14c, the trimming can be omitted in 
succeeding steps . Further, by partially interrupting the inner 
peripheral engaging face 14a' extending continuously in a ring 
shape due to the existence of the cut-outs 14c, the female button 
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14 and the male button 15 can be further smoothly engaged and 
detached with and from each other. 

Because the molded gate 17 and the bottom faces 14c' of 
the cut-outs 14c are connected to each other at substantially 
centers of the bottom faces 14c' and the molded gates 17 are 
molded on straight lines connecting a center of the engaging 
opening 14a and the mold holes 14b, the introducing pressure 
of the molten resin introduced into the mold cavity is positively 
directed to the front and back faces of the tape T at the 
peripheral edge of the attachment hole of the tape T and to the 
tape support members (pins) projecting in the cavity. 
Therefore, it is possible to quickly distribute a flow of the 
molten resin to an entire periphery of the attachment hole 13, 
and to obtain the proper degree of waving at the peripheral edge 
of the attachment hole of the tape T. 

FIGS. 4 and 5 show an example of the mold for molding the 
female button 14 integrally with the tape T. In this example, 
the mold comprises a first mold (movable mold) 1 which is movable 
upward and downward and a second mold (fixed mold) 2. The first 
mold 1 comprises three plates laminated for moving upward and 
downward relative to each other. An upper plate la is a movable 
side mounting plate movable upward and downward by an elevating 
means (such as a fluid-pressure cylinder) (not shown) relative 
to a base frame, and an intermediate plate lb and a lower plate 
lc are independently movable upward and downward relative to 
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the movable side mounting plate la. On the other hand, the 
second mold 2 comprises an independent plate fixed to a base. 

A substantially upper half of a sprue bushing 3 having 
a sprue 3a is fitted and fixed to in the movable mounting side 
plate la which is the upper plate by a general process . A 
substantially lower half of the sprue bushing 3 is slidably 
fitted to a stripper plate lb which is the intermediate plate. 
In the lower plate lc, a runner 4 communicating with the sprue 
3a is formed perpendicularly to a moving direction of the tape 
T, and the runner 4 has at an end thereof a sub runner 4a extending 
downward perpendicularly to the runner 4. A runner lock pin 

5 is mounted on an extension of the sub runner 4a in the movable 
side mounting plate la and the stripper plate lb. 

A gate 6 horizontally and linearly extending through a 
resin reservoir 6a is defined at a lower end of the sub runner 
4a. In this embodiment, as shown in FIG. 5, there are two gates 

6 extending to left and right from the resin reservoir 6a as 
a center, and each gate 6 is what is called a pinpoint gate in 
a shape of a wedge wherein a section of the gate decreases from 
the resin reservoir 6a toward a tip end of the gate 6 . The resin 
reservoir 6a of the embodiment corresponds to a molten resin 
introducing passage of the invention, and the gates 6 correspond 
to the molten resin guide passage of the invention. Therefore, 
molten resin outlet portions of the invention are tip ends of 
the gates 6. 
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At the tip ends of the gates 6 , a cavity 7 for molding 
the female button 14 is defined. In the embodiment, the molding 
cavity 7 is defined in the lower plate lc and the fixed mold 
2 which is the second mold, and the resin reservoir 6a and lower 
half portions of the gates 6 are formed in the fixed mold 2. 
In an area of the fixed mold 2 wherein a portion of the cavity 
7 is defined, the tape inserting passage 8 extending in the 
moving direction of the tape T (a direction perpendicular to 
a sheet face of FIG. 4) is formed. 

As shown in FIGS. 4 and 5, the cavity 7 for forming the 
female button comprises a flower-shaped molding space and a 
center portion of the cavity 7 is a substantially circular solid 
portion connected to the gates 6 including the resin reservoir 
6a defined at a center of the gates 6. The ring-shaped space 
has pins 7a which are four pairs of tape support members 
projecting from above toward an inner portion of the mold with 
phase differences of 90° . A distance between the upper and lower 
pins 7a of each pair is set at a sufficient size to clamp the 
tape T. In the embodiment, insertion holes for eject pins 9 
are formed along axial lines of the pins 7a facing the gates 
6 of the fixed mold 2 , such that the eject pins 9 can move for 
sliding upward and downward in the pins 7a by eject pin elevating 
means (not shown). 

Furthermore, in the embodiment, connecting portions of 
the gates 6 and the cavity 7 are positioned on a straight line 
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connecting a center of the resin reservoir 6a and a distance 
between the two opposed pairs of the upper and lower pins 7a, 
and the gates 6 face the peripheral edge of the tape T. The 
connecting portions are formed to project to an inner portion 
of the cavity 7 so as to mold the cut-outs 14c which are partially 
recessed in an outward direction of a circle of the engaging 
opening 14a of the female button 14. 

A manufacturing procedure of the female member 11 by using 
a molding apparatus having the mold of the embodiment with the 
above structure will now be described. First, an injection 
nozzle (not shown) of an injection device is brought into contact 
with the sprue bushing 3 in a state wherein the entire mold is 
closed as shown in FIG. 4. Then, injection is carried out, and 
the molten resin is introduced into the cavity 7 for molding 
the female button 14 through the sprue 3 , the runner 4 , the sub 
runner 4a, the resin reservoir 6a, and the gates 6. 

In the injection, the molten resin introduced into the 
cavity 7 flows from the tip ends of the gates 6 toward the 
peripheral edge of the attachment hole 13 of the tape T, and 
is distributed to the front and back faces of the tape T. Then, 
the molten resin is filled into the entire cavity while being 
flown to the peripheral edge portion of the mold holes 14b around 
the opposed pins 7a. At this time, the peripheral edge of the 
attachment hole 13 of the tape T except for portions clamped 
by the pins 7a is buried integrally in the molten resin while 
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waving slightly due to a flow pressure of the resin. 

When the injected resin is hardened by cooling, the 
movable side mounting plate la and the stripper plate lb are 
elevated together, and the molded runner 16 is separated from 
the lower plate lc together with the sub molded runner 16a while 
being supported by the runner lock pin 5. At this time, the 
lower end of the sub runner 16a is fractured and separated from 
an upper end of a molded resin reservoir, i.e. a projecting 
portion 17a by the separating force to separate the molded runner 
16. Then, the stripper plate lb slightly moves to release the 
molded runner 16 from the runner lock pin 5 and to separate the 
molded runner 16 from the mold together with a molded sprue. 

When this release is completed, the lower plate lc moves 
upward to open the mold, and at substantially the same time, 
the eject pins 9 slightly move upward, push up the tape T exposed 
at intermediate portions of the mold holes 14b molded by the 
support pins 7a, and push the female button 14 and the molded 
gate 17 out of the mold. The molded female member 11 at this 
time is in a shape as shown in FIG. 2 with the molded sub runner 
16a being fractured and separated. Because the molded gate 17 
remaining on the female button 14 is connected to the bottom 
faces 14c' of the cut-outs 14c of the female button 14 through 
very small portions, the molded gate 17 can be automatically 
fractured and removed when the engaging portion 22 of the male 
button 15 is engaged with the female button 14 as described above. 
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The fractured burrs (gate burrs 18) of the molded gate 17 formed 
at the time of the fracture removal are formed at the bottom 
faces of the cut-outs 14c, and thus, can not be easily seen from 
outside. Also, because fracture faces of the burrs 18 are not 
formed on the inner peripheral engaging face 14a' which is 
directly engaged with and detached from the engaging portion 
22 (FIG. 1) of the male button 15 and the circular engaging face 
14a' is partially divided by the cut-outs 14c, the female button 
14 can be further smoothly engaged with the male button 15. 

FIG. 6 shows a modification of the female button 14, which 
is different from the above embodiment in that the female button 
14 is molded by using a mold wherein four gates 6 are formed 
in a cross shape with a resin reservoir 6a defined at a center. 
As a result, four introducing portions which introduce the resin 
into the cavity 7 to the peripheral edge of the attachment hole 
of the tape T are formed. Therefore, as compared with the above 
embodiment, the resin can flow more smoothly, and the female 
button 14 can be stably and integrally molded with the tape T. 
Also, because the inner peripheral engaging face 14a' of the 
substantially circular engaging opening 14a is divided evenly 
at four positions in its peripheral direction, the female button 
14 can be engaged with the male engaging button 15 further 
smoothly as compared with the above embodiment. 

The female member 11 and the manufacturing method and the 
mold of the female member 11, as described above, are 
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representative embodiments according to the invention. The 
manufacturing method and the mold of the male member 12 of the 
invention are based on the same technical idea to that of the 
above embodiment. Next, a representative embodiment of the 
male member 12 and the manufacturing method and the mold of the 
male member 12 will now be specifically described by reference 
to the drawings. In the following descriptions, like reference 
numbers will be allocated to parts substantially similar to 
those of the female member 11 described in the above embodiment. 

FIGS. 7 and 8 are perspective views of front and back faces 
of the male member 12 of the invention. In FIG. 8 showing a 
surface opposite to a side from which the engaging portion 22 
of the male button 15 projects, the molded gate 17 in the molding 
is connected to the male button 15. Mold holes 15b molded in 
the molding by the tape support members (pins) for supporting 
the peripheral edge of the attachment hole 13 of the tape T are 
formed in the male button 15. 

The male button 15 of this embodiment is basically 
different from the above female button 14 in that a substrate 
21 closes the engaging opening 14a of the female button 14, that 
the engaging portion 22 to be engaged with the engaging opening 
14a of the female button 14 is formed to project from one surface 
of the substrate 21, and that a recess 21a is formed on a back 
face side of the substrate of the engaging portion 22. 

The engaging portion 22 comprises a neck portion 22a 
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directly standing from the substrate 21 and an engaging head 
22b connected to a tip end of the neck portion 22a. The engaging 
portion 22 is divided into two by a split groove 22c formed to 
extend from a midway portion of the neck portion 22a up to the 
engaging head 22b. The split groove 22c is in such a shape that 
a groove bottom face arcs, as apparent from a structure shown 
by a solid line in FIG. 10, and a smaller -groove width portion 
22c' and a larger-groove width portion 22c' are continuously 
formed through an arc- shaped step from the arced face toward 
an upper end of the engaging head 22b. 

FIGS. 11 and 12 show an advantage of the groove shape of 
the split groove 22c in comparison with a shape of a conventional 
split groove. With the above -de scribed shape of the split 
groove 22c in the engaging head 22b of the male button 15 of 
the invention as shown in FIG. 10 , due to the fact that a thickness 
D of a bulging portion 22b' of the engaging head 22b in a bulging 
direction is substantially equal to a thickness D ' of the groove 
bottom portion in a diameter direction thereof and that the 
groove bottom portion has a small thickness, an influence of 
sink due to contraction after molding is small, and a portion 
of the left and right portions of the divided neck portion 22a 
and the engaging head portions 22b stand substantially in 
parallel to each other even after the molding. 

However, in the case of the conventional split groove 
shown in FIG. 11 which has a simple rectangular shape in section, 
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a thickness d of a bulging portion 220b' of an engaging head 
220b in a bulging direction is thicker than a thickness d' of 
a portion of a neck portion 220a divided into left and right 
portions and the engaging head portion 220b, and a groove width 
of a groove bottom portion is relatively larger than the other 
groove width. As a result, the engaging head portions 220b 
divided into left and right portions are deformed toward each 
other after molding as shown in FIG. 12 . This causes an engaging 
force of the male button 15 for being engaged with the companion 
female button 14 to decrease, and thus, the male button 15 is 
easily detached from the female button 14 as compared with the 
present invention. 

Furthermore, as understood from positions of phantom 
lines shown in FIGS. 10 and 11, the engaging portion of the 
invention with the above split groove shape can be further 
largely deformed resiliently as compared with the conventional 
engaging portion with the split shape, thereby facilitating an 
engaging operation of the male button 15 with the female button 
14 and ensuring a necessary engaging force. 

FIG. 8 is a perspective view of a face of the above male 
member 12 on a side where the engaging portion 22 is not 
projecting, wherein the molded sub runner 16a is still connected 
to the male member 12 in the molding as described above. In 
the invention, it is necessary to direct as much molten resin 
introduced into the cavity to the peripheral edge of the 
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attachment hole of the tape T clamped by the support pins 70a 
as possible, according to the U.S. patent. Therefore, in the 
embodiment, a face (hereinafter referred to as a back face) of 
the substrate 21 opposite to a side from which the engaging 
portion 22 projects is made the most equal in lever with a plane 
including the peripheral edge of the attachment hole of the tape 
T, as shown in FIG. 9. 

As a result, a thickness of the substrate 21 is 
substantially a half of a thickness of the male button 15, and 
the back face of the substrate 21 is recessed toward a front 
face thereof from the back face of the male button 15 to reduce 
its thickness by half to form a recess 21a. Furthermore, in 
the embodiment, in order to positively direct the resin 
introduced into the cavity 70 to the peripheral edge of the tape 
T, four wedge-shaped molten rein guide passages 60 with a 
sectional U- shape is provided extending radially from a resin 
reservoir 60a connected to a sub runner 4a at a center of a 
substrate molding portion and are adjacent to the cavity 70 in 
the mold as shown by a broken line in FIG. 9. In the embodiment, 
four pairs of upper and lower support pins 70a for supporting 
the peripheral edge of the attachment hole 13 of the tape T 
inserted through the cavity 70 are formed to project from an 
inside face of the cavity 70. The molten resin guide passages 
60 are disposed on straight lines connecting centers of the 
support pins 70a and a center of the resin reservoir 60a. 
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With the above structure of the mold, wedge-shaped ribs 
21b having a cross shape are formed on the back face of the 
substrate 21 as shown in FIG. 8. As apparent from FIG. 9, because 
the sub runner 4a opens at the center of the molten resin 
reservoir 60a, a burr 19 is defined, at the time of fracture 
separating of the molded sub runner 16a, at a center portion 
of a molded molten resin reservoir, a projecting portion 17a 
molded at a center of the four ribs 21b positioned in the recess 
21a of the male button 15, resulting in no disadvantage in terms 
of appearance. 

A manufacturing method of the male member 12 of the 
embodiment having the above shape is substantially the same as 
that of the above female member 11. Therefore, like reference 
numbers are allocated to parts substantially similar to those 
of the mold of the female member 11, and descriptions of the 
similar parts are omitted here. As described above, the cavity 
70 for molding the male member 11 is different from the above 
cavity 7 for molding the female button 14 in that the cavity 
70 has a portion for molding the substrate 21 and a portion for 
molding the engaging portion 22 projecting on the front face 
side, as described above. Furthermore, spaces for molding the 
wedge-shaped ribs 21b are formed by a portion of the cavity 70. 
In other words, in the mold for molding the female button 14, 
the molten resin guide passage 60 is formed by the gates 6, but 
the molten resin guide passages 60 in the mold for molding the 
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male button 15 constitute a portion of the cavity 70. As shown 
in FIG. 9 , rib-molding wedge-shaped grooves which are the molten 
resin guide passages 60 are formed in the lower plate lc which 
is a movable mold 1 . 

In order to mold the split groove 22c in the engaging 
portion 22 in the embodiment, a sliding core 10 which is slidable 
perpendicularly to a sheet face to cross the cavity portion for 
molding the engaging portion 22, as show in FIG. 9. 

Steps for operating a first mold 1 and a second mold 2 
for molding the male button 15 having the above structure are 
similar to those for molding the female button 14. Before 
pushing the molded male button out of the second mold 2, which 
is a fixed mold, by eject pins (not shown) , i.e. , simultaneously 
with starting of a mold opening operation of the lower plate 
lc, the sliding core 10 is activated. When the sliding core 
10 is separated from the cavity portion for molding the engaging 
portion 22, the eject pins (not shown) are activated to push 
the molded male button out of the fixed mold 2. At the time 
of pushing out of the molded male button, a portion of the neck 
portion 22a and the engaging head portions 22b of the engaging 
portion 22 are deformed to narrow the split groove 22c, thereby 
easily pushing the male button 15 out of the mold. 

When the male button 15 is engaged with the female button 
14 molded integrally with the tape T wherein the gates 6 still 
remains, as shown in FIG. 13, the gates 6 connected to the 
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engaging opening 14a are automatically fractured and removed 
by a force pushing the engaging portion 22 of the male button 
15 into the engaging opening 14a of the female button 14. 

The above descriptions are only for the typical 
embodiments of the present invention, and it will be understood 
from the above descriptions that the invention should not be 
limited to the embodiments, and that various modifications and 
changes may be made within a technical idea of the invention. 
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